The controlled mobilization of pollutant-degrading bacteria has 26 been identified as a promising strategy for improving bioremediation performance.
has been recognized as a biological means for increasing pollutant bioavailability 81 and biodegradation. 1, 5 However, pollutant-degrading microbes that lack flagella
82
(e.g., Mycobacterium spp.) have other dispersal mechanisms, which may include 83 surface motility and/or gliding movements on moist surfaces. 6 It is unclear how 84 these flagella-independent mechanisms contribute to overcome the restricted 85 bioavailability of pollutants, since these pollutant-degrading microbes have been
86
found to dominate specific microniches in polluted soils, such as those associated 87 to pollutant-enriched clay fractions. 7 In any case, the directional mobilization of 88 pollutant-degrading microbes has been identified as a promising strategy for 89 improving bioremediation performance. 1 
90
With an aim of improving microbial accessibility during bioremediation, PAH-polluted microenvironments.
11
In that study, we determined that which the inertial-to-viscous forces ratio is one of the descriptive parameters in 115 fluid dynamics; this ratio is described by the Reynolds number (Re). water collected from Embalse Torre del Águila, Seville, Spain) were obtained.
154
The zoospore sizes were determined using a phase-contrast Axioskop 2 Carl Zeiss 155 microscope (Jena, Germany) with a 40×/NA0.65 A-plan objective (Carl Zeiss,
156
Germany) and connected to a Sony Exwave HAD color video camera (Sony,
157
Japan) and are given in Table 1 .
158
The multiple PAH-degrader M. gilvum VM552 was supplied by D. introduced to a chamber (depth = 1.09 mm, Figure S1A) , where the open-ended and dynamic viscosity at the two zones using the Jouyban-Acree model (SI
235
Method S1).
23

236
We also measured the hydraulic flow rate (u 0 ) through the capillary tubes. The Reynolds number (Re) was calculated using the equation microbe, were estimated in this study. Stokes' law was employed to estimate the 260 value of F drag that acted at the interface between a small spherical particle and a 261 fluid. We assumed here that all microbial cells were nearly spherical particles.
262
Hence, the F drag in Newton (N) of the aqueous microenvironments that affected a 263 single M. gilvum VM552 cell was estimated using the following equation:
where R is the radius of the spherical particles in m (assumed here to be half of 266 the L/B ratio of M. gilvum VM552 in Table 1 ), and the other variables are 267 described above. In low Re-environments, f propulsion can be described in the same 268 way of F drag . 16 Therefore, f propultion of each self-propelled microbe was estimated 269 with Equation (2), where R was set as the half value of the cell length ( and zoospore cysts (SI Figure S5) .
323
With the aim of discriminating the physicochemical and hydraulic 324 influences of the fluid bodies from the bacterial mobilization caused by zoospores,
325
we calculated the experimental hydraulic flow rate, using the non-flagellated M.
326 gilvum VM552 cells as microbial tracers (Figure 2 and SI Video S1;
327
The SI video files can be downloaded from the following link: Table S1 ). For example, Re remained at very respectively.
341
Using the numerical data derived from the mobilization assay (Figure 1) of all microbes used (Table 2 and SI Table S1 ), the results can be explained by vortexing mechanism. This phenomenon should be investigated further.
456
Our results show that zoospores can act as ecological amplifiers of fungal 457 and oomycete actions, and they can extend, in several aspects, the concept of 
471
It is at present unclear as to whether eukaryotic zoospores play a significant 472 role in biomobilization processes under natural conditions in polluted soils. 
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(Method S1) Estimating fluid density and dynamic viscosity in the mobilization 510 assay; (Table S1) The global speeds and global rate of change of directions (RCDIs) are reported as 648 averages: the means ± SE. The propulsion forces (f propulsion ) were estimated with 649 Equation (2). Lower-case letters refer to the significant differences in global 
